Wavelength dependence of the time course of fluorescence enhancement and photobleaching during irradiation of ethidium bromide-stained nuclei.
The variation of fluorescence during irradiation of ethidium bromide-stained nuclei with the 458 nm argon laser line was measured at different wavelengths throughout the emission spectrum. When glycerol was used as a mountant, photoenhancement of fluorescence was observed at all wavelengths, but was greater at the shorter wavelengths. Fluorescence increased by almost one order of magnitude at 500 nm after 40 s of irradiation, compared with only about 10% at wavelengths longer than 600 nm after 2-3 s. In nuclei mounted in phosphate buffer, an initial photoenhancement of fluorescence was detected only at the shorter wavelengths, while continuous photobleaching was observed in the rest of the emission spectrum. When the spectra are normalized to maximum, so as to eliminate the effect of the concurrent photobleaching, it appears that the difference between the time course of fluorescence variation in buffer and glycerol depends largely on the lower photobleaching rate in glycerol. The photoenhancement of fluorescence at shorter wavelengths was found to consist of a band peaking at 485-491 nm in glycerol and at 495-496 nm in buffer. Attenuation of the inner-filter effect contributes minimally to the enhancement of fluorescence at shorter wavelengths. Since the dimer is known to be non fluorescent, the light-induced disaggregation of dimers to monomers cannot be an explanation for the large increase of fluorescence at the shorter wavelengths. The same laser beam that was used to excite the fluorescence of stained nuclei was also used for monitoring the concomitant variation of transmitted light, from which the variation of absorptance during irradiation was computed. While the expected decrease of absorptance was observed in glycerol, reflecting the photodestruction of the fluorophore, in buffer solution an unexpected initial increase was found, which may reflect the accumulation of an absorbing photoproduct.